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(54) MAGNETIC DISK MEDIUM AND FIXED MAGNETIC DISK DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable incorporating ID information which is hard 
to alter and has uniqueness is enabled to embed in a magnetic disk medium. 
SOLUTION: ID information for discriminating the media uniquely is divided into 
master ID information 3 of a pre-format region of a pre-embossed magnetic disk 
and media individual ID information 4 of a non-pre-format regionand they are 
recorded. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It is the Puri embossing-die magnetic disk medium with which a non-preformatting 
field which consists of a preformat fielda creviceor heights which consists of 
uneven parts is established in a record sectionA magnetic disk mediumwherein ID 
information for identifying this magnetic disk medium uniquely is recorded in said 
record section and this ID information is further constituted by the 1st ID 
information in said preformat fieldand the 2nd ID information in said non- 
preformatting field. 
[Claim 2] 

In the magnetic disk medium according to claim 1an uneven part which forms said 



1st ID information in said preformat fieldA magnetic disk mediumwherein the depth 
of a crevice is set as sufficient depth which cannot reverse a magnetizing 
direction by a magnetic field generated from a gap of a recording head of a hard 
disk drive which builds in said magnetic disk medium. 
[Claim 3] 

A magnetic disk mediumwherein said 1st and 2nd ID information is recorded for 
every recording surface of said magnetic disk medium and each information has ID 
information differentrespectively further in the magnetic disk medium according to 
claim 1. 
[Claim 4] 

A magnetic disk medium characterized by said 1st and 2nd ID information being 
information enciphered by a predetermined cipher system in the magnetic disk 
medium according to claim 1. 
[Claim 5] 

The magnetic disk medium comprising according to claim 1: 

Said 1st and 2nd ID information is an ID information main part as identification 

information. 

The digital signature information. 
[Claim 6] 

A hard disk drive which built in one or more sheets of the magnetic disk medium 
according to claim 1 comprising: 

A read-out means for reading said 1st and 2nd ID information of said magnetic 
disk medium. 

A code release means of which a code of said 1st and 2nd ID information is 
canceled. 

A checking means which checks said 1st and 2nd ID information based on digital 
signature information. 

A transfer means which transmits a pair of said 1st and 2nd ID information to an 
upper device. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the hard disk drive and magnetic disk medium which carry 
out record reproduction of the digital information by a magnetic head. 
It is related with the hard disk drive which added the security functionand its 
magnetic disk medium by embedding the identification information of media 
especially at a magnetic disk medium. 



[0002] 

[Description of the Prior Art] 

The hard disk drive is performing record reproduction of the signalmaintaining the 
interval of a magnetic head's submicron order of on the magnetic disk board 
rotated at high speedand rising to surface. On the flat substrate made from 
nonmagnetic materialssuch as aluminum and glassthe conventional magnetic disk 
board used for a hard disk drive laminated the magnetic layer and the protective 
filmand was made. Howeverthe magnetic disk of the PURIEMBOSU method which 
records preformat informationincluding servo data etc.on the uneven pattern 
provided on the substrate is used for some hard disk drives in recent years. 
[0003] 

For examplethe PURIEMBOSU medium which formed the servo pattern and the 
recording track on the glass substrate with uneven shape is used for the hard disk 
drive currently introduced to Nikkei electronics No. 586 (1993.7.19). A crevice and 
heights are mutually magnetized for reverse along the track directionand the servo 
pattern of this medium detected the magnetic flux which leaks and comes out of a 
concavo-convex boundary part by the magnetic headand has read 1/0 of signal 
patterns. 
[0004] 

Since such a PURIEMBOSU method magnetic disk uses the same manufacturing 
method as an optical discit is the feature that servo data and a recording track 
can be formed with sufficient accuracy. 

The use to the ROM disk in which this method stored a programdataetc. 
beforehandfor example in addition to the use to a servo pattern is expected. 
By the wayimage datavoice dataand various software data (these are hereafter 
called contents) are circulating via networkssuch as the Internetthese days. When 
these contents are purchased and downloaded from a networkthe hard disk drive 
and the memory card are used as a means for saving the data temporarily. 
[0005] 

The digital copyright management system is introduced as structure for protecting 
contents with increase of the turn volume of digital contents. The digital copyright 
management system can pass a third party this copyor it is uploaded on the 
Internet and it prevents from distributing it by performing a certain operation to 
the contents which the customer purchased. 
[0006] 

The structure which cannot be reproduced unless a certain kind of digital 
copyright management system generates a key based on the hardware information 
of client PC which reproduces contents and has the key is provided. For 
examplethe ID information peculiar to a card embedded in the smart card is used 
for a certain system which cooperated with the smart card (memory card provided 
with intelligent functions) as hardware information. This ID information is 
embedded in the state where it cannot alterandtherebyhas realized high security 
nature. 
[0007] 



[Problem(s) to be Solved by the Invention] 

On the other handin the hard disk drivethe example which embedded to media ID 
information which was mentioned above was not seen until now. It is the one 
Reason that it is that rewriting of a structure top in-house data is comparatively 
easy for a hard disk drive. That isit is difficult to prevent the alteration of the ID 
information aiming at an unauthorized use in the method of embedding ID 
information in soft by a magnetic head. 
[0008] 

With the Puri embossing-die magnetic disk mentioned above as the solutionhow to 
embed ID information in hard can be considered. Howeverin the Puri embossing- 
die magnetic disk molded by La Stampathere is a problem of having ID information 
with same magnetic disk molded by the same La Stampa. That isthe uniqueness of 
ID information cannot be maintained. 

An object of this invention is to provide the magnetic disk medium which an 
alteration is difficult and can embed ID information with uniqueness in view of an 
above-mentioned pointand the hard disk drive which added the security function 
by applying this. 
[0009] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purposea magnetic disk medium of this 
inventionlt is the Puri embossing-die magnetic disk medium with which a non- 
preformatting field which consists of a preformat fielda creviceor heights which 
consists of uneven parts is established in a record sectionID information for 
identifying this magnetic disk medium uniquely is recorded in said record 
sectionend it is characterized by this ID information being further constituted by 
the 1st I'D information in a preformat fieldand the 2nd ID information in a non- 
preformatting field. 
[0010] 

HerelD information which comprises the 1st ID information in a preformat field and 
the 2nd ID information in a non-preformatting field is difficult to alterand it turns 
into information which has uniqueness. 

An uneven part which forms said 1st ID information in a preformat field in the 
above-mentioned magnetic disk mediumlt is preferred that the depth of a crevice 
is set as sufficient depth which cannot reverse a magnetizing direction by a 
magnetic field generated from a gap of a recording head of a hard disk drive which 
builds in said magnetic disk medium. It becomes impossible to rewrite a crevice at 
least by a head of a hard disk drive now. That isit becomes difficult for an 
unauthorized use person to change master ID information into contents which he 
means. 
[0011] 

As for said 1st and 2nd ID informationin the above-mentioned magnetic disk 
mediumit is preferred that it is recorded for every recording surface of said 
magnetic disk mediumand each information has ID information differentrespectively 
further. Since two or more ID information becomes availablea more flexible 



security management becomes possible and the usefulness of this magnetic disk 

medium can be improved. 

[0012] 

As for said 1st and 2nd ID informationin the above-mentioned magnetic disk 
mediumit is preferred that it is the information enciphered by a predetermined 
cipher system. Disclosure of ID information by decomposition investigation of a 
hard disk drive is prevented by encryption. 

As for said 1st and 2nd ID informationin the above-mentioned magnetic disk 
mediumit is preferred an ID information main part as identification information and 
to include the digital signature information. Since an unjust alteration of ID 
information is detected by digital signature informationthe reliability of ID 
information can be improved. 
[0013] 

As for tiis inventiona hard disk drive of this invention is characterized by that a 
hard disk drive which built in one or more magnetic disk media of this invention 
comprises the following again in order to attain the above-mentioned purpose. 
A read-out means for reading said 1st and 2nd ID information of said magnetic 
disk medium. 

A code release means of which a code of said 1st and 2nd ID information is 
canceled. 

A checking means which checks said 1st and 2nd ID information based on digital 
signature information. 

A transfer means which transmits a pair of said 1st and 2nd ID information to an 
upper device. 

[0014] 

[Embodiment of the Invention] 

Hereafterwith reference to Drawingsan embodiment of the invention is described 
in detail. 

The composition of the hard disk drive of the embodiment of this invention is 
shown in drawing 5 . As for the hard disk drive 5the carriage 16 of the shape of a 
ctenidium which fixes the arm 15 which supports the magnetic head Hand the arm 
15the voice coil motor 17 which drives thisand the magnetic disk 1 are attached 
on the case 1 1. The plural laminates of the magnetic disk 1 are carried outand it is 
being fixed to the spindle shaft 12. The spindle shaft 12 rotates with fixed angular 
velocity with the spindle motor which is attached to the case 1 1 bottom and which 
is not illustrated. The carriage 16 carries out rocking movement a center [ the 
shaft 13 ] with the voice coil motor 17. The magnetic head 14 is attached at the 
tip of the arm 15 so that each disc face may be counteredand it movesrising to 
surface the disk top which rotates with movement of the carriage 16. 
[0015] 

Drawing 2 is a top view of the magnetic disk which is an embodiment of the 
magnetic disk medium of this invention. A part of recorded information is the Puri 
embossing-die magnetic disk formed by the uneven parta synthetic resin etc. are 



used as a substrate material andas for the magnetic disk 1the magnetic film and 
the protective film are laminated on it. The track of the concentric circle shape for 
the servo zone 2 where control information was recorded being radiately 
established in the recording surface of this magnetic disk land recording data is 
formed. 
[0016] 

Drawing 6 is a detail view of the recording surface of the magnetic disk 1. In the 
field which gave the dot pattern in the figureheights turn into an uneven partand 
the white portion has become a crevice and except it. 

The lattice pattern 23 for detecting track ID26 for pinpointing a track position and 
the position gap from the track center of the position of a head and other control 
information are formed in the servo zone 2 by unevenness. 
[0017] 

The track is constructed in a form which is divided by the servo zone 2. The guard 
band 28 for preventing the interference from an adjacent track is formed between 
tracks of the crevice. There are what was formed only by heightsand a thing 
formed by the uneven part in a track. The track formed only by heightsfor 
exampletrack 27 gradeis a track (that isreading and writing of data are possible) 
which is not preformattedand the track 29 formed by the uneven part is a 
Preformatted track (only for reproduction). 
[0018] 

The preformat and the format with both logical non-preformatting tracks are given. 
That isit is divided into the sector which is a basic unit of reading and writing. The 
redundant byte for a data bodyheader informationand error corrections in each 
sector is ******(ed). The address information of the sectorthe synchronization 
information for generating the clock in sync with dataetc. are included in header 
information. The data body is changed into the sign format (for example2-7 RLL 
code etc.) which restricted the number of continuous 0. 
[0019] 

The magnetic disk 1 mentioned above can be manufactured using the 
manufacturing method of an optical disc. Drawing 4 shows the procedure. The flat 
state where the glass disc 90 is ground first and there is no crack is made. And 
the sensitizing agent (resist) 91 is applied on it. And it glaresbeing intermittent 
according to the pattern which records a laser beam with a laser cutting device. If 
this is developedthe portion with which the laser beam was irradiated will melt 
andas for itthe hollow according to a pattern will be made on the surface. 
Furthermorenickel is thickly plated on the surfaceand La Stampa 94 is molded. 
Furthermore La Stampa 94 is used as a moldthe injection molding of the synthetic 
resin material is carried outand the substrate 95 is molded. A magnetic disk will be 
completed if a magnetic layer and a protective film are finally laminated by weld 
slag etc. on the surface of the substrate 95. 
[0020] 

Furthermorethis magnetic disk becomes detectable [ a signal pattern ] in a 
magnetic head by performing operation of magnetization. Magnetization magnetizes 



to one way which the concavo-convex upper part and the lower part have by the 
magnetic head which generates a strong magnetic field firstas shown in drawing 1 
(a) (primary magnetization)and it is magnetized to an opposite direction by the 
magnetic head which generates a proper magnetic field weaker than primary 
magnetization like drawing 1 (b) after that (secondary magnetization). In secondary 
magnetizationsince it is not reversedmagnetization transition comes to generate a 
crevice on the boundary of an uneven part. 
[0021] 

Since the voltage signal which has positive or a negative peak according to a 
magnetization transition direction in the portion of magnetization transition occurs 
when passing this uneven partwhile a magnetic head surfacesa signal pattern can 
be readif this voltage signal is amplified and peak detection is carried out. 
As shown in drawing 3t wo kinds of ID information (master ID information 3 and 
media ir dividual ID information 4) are recorded on the recording surface of this 
magnetic disk by the predetermined track positionand therebymedia can be 
uniquely identified now. 
[0022] 

Master ID information 3 is embedded beforehand at La Stampaand is transferred 
by the magnetic disk as an uneven pattern from La Stampa at a molding process. 
Thereforethe magnetic disk molded by the same La Stampa has the same master 
ID information. Master ID information 3 contains master ID for identifying La 
Stampa uniquely. Master ID can use the serial number of La Stampaetc. Different 
master ID information for every recording surface can also be created by molding 
the recording surface of the rear surface of a magnetic disk using La Stampa of 
two sheets which embedded different master ID information. 
[0023] 

Enciphering is preferred when embedding master ID information 3 as an uneven 
pattern at La Stampa. Therebythe analysis by decomposition investigation of a 
hard disk drive becomes still more difficult. As a cipher system to be usedthere 
are no restrictions in particular in this case. 

It is desirable to include the digital signature information on master ID in master ID 
information 3. This digital signature enables it to verify whether whether master 
ID's being created by the regular manufacturer and its master ID are altered. 
[0024] 

This digital signature can be created by enciphering a hash code using the secret 
key in a public-key crypto systemafter changing master ID into fixed length data 
(hash code) by a hash function. When checking thismaster ID and a digital 
signature are first read from a magnetic diskencryption release of the digital 
signature is carried out by the public key which makes the pair of the above- 
mentioned secret keyand a hash code is obtained. And coincidence/disagreement 
is judged as compared with the hash code which asked for this hash code by the 
hash function from master ID. If in agreement as a result of a judgmentit will be 
created by the manufacturer with regular master IDand it is presumed that the 
alteration is not performed. 



[0025] 

This master ID information 3 is embedded on the Preformatted track (track 29 only 
for reproduction) which consists of an uneven part shown in drawing 6 . The track 
29 only for this playback can be established in the arbitrary track positions in the 
magnetic disk 1. 

As for the depth of a crevicein the uneven shape of the track 29 only for 
reproduction^ is preferred that the recording magnetic field generated from the 
gap part of the recording head of a hard disk drive sets it as the depth which does 
not fully reach a crevice. The optimum value changes by the characteristicthe 
head flying heightetc. of a head to be used. Thereforethe depth of a crevice 
chooses an optimum value according to the hard specification of a hard disk drive. 
[0026] 

Drawing 7 shows the composition of the manufacturing installation 31 used in the 
process in which La Stampa which embedded master ID is manufactured. This 
device is used in order to write the pattern according to unevenness in the 
surface of the glass substrate which applied resist. Nextoperation of this 
manufacturing installation is explained. 

Firstthe master ID generating machine 32 generates a meaning ID numberfor 
example10572972and the encryption machine 33 enciphers this with the common 
key 96 inputted from the outside. The hash function computing unit 34 changes 
into 128 bytes of fixed-length hash code master ID enciphered by the 
predetermined hash function operation. Furthermorethe encryption machine 35 
enciphers this hash code with the secret key 97 inputted from the outsideand 
creates the digital signature 36. 
[0027] 

It is combined and master ID37 and the digital signature 36 which were enciphered 
are inputted into the format converter 38. The format converter 38 changes byte 
format input data into a serial bit sequenceand performs format conversion 
according to the logical format of a trackand performs conversion to a further 
predetermined sign format. Furthermorethe mapping computing unit 39 maps the 
output data of the format converter 38 to a two-dimensional field based on the 
track position which records master ID informationand generates the uneven 
pattern information on master ID information. 
[0028] 

The rhe ZAKA Tyng device 40 inputs the uneven pattern information 39a which 
the mapping computing unit 39 generated as the master data 41 which stored the 
uneven pattern information on a servo zone or a recording track. And the laser 42 
is turned on and off based on these inputrotating the glass substrate 90 which 
applied the photo conductor to the surface. Furthermore this glass substrate 90 is 
developed and La Stampa is completed by performing nickel plate processing to 
the unevenness formed in that surface. 
[0029] 

Since master ID information is difficult to change into arbitrary information by a 
magnetic head as mentioned abovethere is an advantage of excelling in the 



Tampa-proof nature. On the other handsince it will have ID information with same 
magnetic disk manufactured from the same La Stampathere is a fault that 
uniqueness cannot be maintained. In order to compensate this faultmedia individual 
ID information is used for the magnetic disk of this invention as the 2nd ID 
information. Media individual ID information contains the ID number which identifies 
a magnetic disk uniquely. 
[0030] 

Media individual ID information which is different in the recording surface of the 
rear surface of a magnetic disk is recordable. Since two or more ID information 
becomes available with the magnetic disk of one sheet by thisa more flexible 
security management becomes possible. 

When writing this ID information as well as master ID information in a magnetic 
diskit is desirable to perform cipher processing. There are no restrictions in 
particular in the cipher system similarly used also in this case. It is desirable to 
include digital signature information also in media individual ID information like 
master ID information. 
[0031] 

This media individual ID information is recorded on the track except the track 29 
only for reproduction of drawing 6 i.e.the track which is not preformattedCtrack 27 
grade) by a magnetic head. There are no restrictions in particular in a track 
position here. Processing which records this ID information in a manufacturing 
process is performed after all assemblies of a hard disk drive are completed. 
[0032] 

Drawing 9 shows the composition of the device which writes in individual media ID 
information to the magnetic disk 1 built in the hard disk drive 5. As shown in a 
figurewr ting connects by bus 62 and performs the ID write in device 70 and the 
hard disk drive 5. 

In a figurethe ID write in device 70 enciphers ID number 71a peculiar to media 
which the media individual ID generating machine 71 generates with the encryption 
machine 72and create the code data 79and. The hash function computing unit 73 
and the encryption machine 74 generate the digital signature 78and the right data 
82 with which these were doubled are created. Media individual ID information 4 is 
written in the predetermined recording surface of the predetermined track of the 
magnetic disk 1 by sending a track number and the head number 77 to the hard 
disk drive 5 as instructions of writing with the right data 82. 
[0033] 

Drawing 8 is a lineblock diagram of the control section 50 of the hard disk drive of 
the embodiment of this invention. The head amplifier 51 of this control section 50 
comprises read amplifier (figure abbreviation) which amplifies a head regenerative 
signala driver circuit (figure abbreviation) which switches the recording current of 
the magnetic head 14a head selection circuitry (figure abbreviation)etc. The output 
signal of the head amplifier 51 is led to the read-out control section 53and 
reproduction of data is performed here. The read-out control section 53 includes 
the peak detection circuit 53a which performs peak detection of a regenerative 



signaltho demodulator circuit 53b which performs decryption of data by which 
channel coding was carried outetc. The format control part 56 performs format 
conversion of a lead/right data based on a predetermined sector formatcheck of 
the lead data based on an error correcting codecorrection processing at the time 
of error generatingetc. The buffer memory 63 is a memory for storing temporarily 
the data which carries out read/write. 
[0034] 

This hard disk drive is connected with the upper device 61 (for examplePC) via the 
bus 62. CPU58 analyzes the command sent from the upper device 61 and performs 
processing of each command. 

ROM58a is the read-only memory which memorized the firmware of this device. 
The key table 101 which kept some key data which is needed when reading ID 
information to ROM58a further is memorized. Drawing 1 1 shows the contents of 
the key table 101. The key as the common key 96 inputted into the encryption 
machine 33 in the La Stampa manufacturing installation of drawing 7 with the 
same common key 101a for master ID and the public key 101b for master ID are 
the secret key 97 inputted into the encryption machine 35and a public key which 
makes a pair. The key as the common key 98 inputted into the encryption machine 
72 in the ID information record measure 70 of drawing 9 with the same common 
key 101c for media individual ID and 101 d of public keys for media individual ID 
are the secret key 99 inputted into the encryption machine 74and a public key 
which makes a pair. 
[0035] 

Drawing 10 is the flow chart which showed the procedure in the case of reading 
the ID information stored in the magnetic disk in the hard disk drive of this 
invention. The initializing process after powering on was completed and the hard 
disk drive 5 assumes here that it is a command wait state from the upper device 
61. Nextthe procedure of read-out of ID information is explained to be this flow 
chart us;ing drawing 8drawing 1 1 etc. 
[0036] 

When re ad-out instructions of the ID information of a specific head number are 
sent via the bus 62 from the upper device 61CPU58 sends instructions to the 
positioning control part 54and makes the head 14 seek in S1 to the track (track 
only for reproduction) with which master ID information is stored first. 
In S2CPU58 chooses the head which sent instructions to the head amplifier 51 
and the upper device 61 specified as it out of two or more heads. Thenthe 
regenerative signal from the recording surface corresponding to the head is 
amplified with the head amplifier 51the output is led to the demodulator circuit 53b 
via the peak detection circuit 53aand the data of the track only for reproduction is 
read from the demodulator circuit 53b as an NRZ-data sequence. 
[0037] 

In S3CPU58 directs read-out of master ID information in the format control part 
56. Thenan NRZ-data sequence is inputted into the format control part 56and only 
the data of a sector in which master ID information was stored here is 



extractedFurthermore the error check of this sector data and an error correction 
as occasion demands are performed by the format control part 56and sector data 
is saved via the transfer control circuit 57 at the buffer memory 63 after that. 
[0038] 

In S4CPU58 accesses the buffer memory 63 firstis stored in the key table 101 and 
carries out encryption release of the digital signature data in sector data using the 
public key 101b for master ID. Nextthe hash code of the master ID information in 
sector data is calculated by a predetermined hash function. The predetermined 
hash function is a function applied to the hash function computing unit 34 in the 
La Stampa manufacturing installation of drawing 7 and the same function here. 
[0039] 

In S5CPU58 compares the code which carried out encryption release of the digital 
signature in a front step with the hash code calculated from master ID. When it 
carries out also here and these differit judges that media have a certain 
abnormalitiesand generating of abnormalities is notified to an upper device (S14). 
And processing is interrupted and it returns to a command wait state (S13). 
[0040] 

When that is not rightit progresses to the following step S6. In S6CPU58 carries 
out encryption release with the enciphered common key 101a for master ID. And 
plaintext-ized master ID (16 bits) is acquired. 

NextCPU58 makes the magnetic head 14 seek in S7 to the track with which media 

individual ID information is stored. 

[0041] 

Furthermorein S8read-out of the ID information recorded on this track is 
performedand sector data including media individual ID information is read into the 
buffer memory 63. 

In S9CPU58 carries out encryption release of the digital signature data in sector 
data first using 101 d of public keys for media individual ID. Nextthe hash code of 
the data of media individual ID in sector data is calculated by a predetermined 
hash function. The predetermined hash function is a function applied to the hash 
function computing unit 73 in the ID information recorder of drawing 9 and the 
same function here. 
[0042] 

Nextin S9CPU58 compares the code which carried out encryption release of the 
digital signature in a front step with the hash code calculated from media individual 
ID. When it carries out also here and these differit judges that media have a 
certain abnormalitiesand generating of abnormalities is notified to an upper device 
by S14. And processing is interrupted and it returns to a command wait state. 
[0043] 

When that is not rightit progresses to the following step S1 1 . In S1 1 CPU58 carries 
out encryption release of enciphered media individual ID with the common key 
101c for media individual ID. And plaintext-ized media individual ID (32 bits) is 
acquired. Finallyin S12CPU58 combines master ID (16 bits) and media individual ID 
(32 bits)and creates 48-bit ID. And this is sent to the upper device 61 via the bus 



62. And it returns to the command wait state from the upper device 61 by S13 

after that. 

[0044] 

The upper device 61 sends the read-out command of ID similarly to other heads if 
needed after that. And ID corresponding to each head is acquired and generation 
of an encryption keyetc. are performed based on these. 
[0045] 

[Effect of the Invention] 

According to the magnetic disk medium of this inventiondividing the ID information 
for identifying media uniquely into the preformat field and the non-preformatting 
field of the Puri embossing-die magnetic diskand having recorded itas explained 
above A sakeAn alteration is difficult and offer of the magnetic disk medium which 
recorded ID information with uniqueness is attained. 
[0046] 

Since according to the hard disk drive of this invention the one or more above- 
mentioned magnetic disk media can be built inID information can be read from this 
magnetic disk medium and it can transmit to an upper deviceoffer of a hard disk 
drive applicable to various security systems is attained. 

[Brief Description of the Drawings] 

[Drawing 1] In the principle explanatory view of initial magnetization of the 
magnetic disk of the embodiment of this invention(a) shows primary 
magnetizationand (b) shows secondary magnetization in it. 

[Drawing 2] It is a top view (the 1) of the magnetic disk of the embodiment of this 
invention. 

[Drawing 3] It is a top view (the 2) of the magnetic disk of the embodiment of this 
invention. 

[Drawing 4] It is an explanatory view of the manufacturing method of the magnetic 
disk of the embodiment of this invention. 

[Drawing 5] It is a lineblock diagram of the hard disk drive of the embodiment of 
this invention. 

[Drawing 6] It is a detail view of the recording surface of the magnetic disk of the 
embodiment of this invention. 

[Drawing 7] It is an explanatory view of the manufacturing installation of La Stampa 
used for manufacture of the magnetic disk of the embodiment of this invention. 
[Drawin g 8] It is a lineblock diagram of the control section of the hard disk drive of 
the embodiment of this invention. 

[Drawing 9] It is a lineblock diagram of the write in device of the media individual 
information of the magnetic disk of the embodiment of this invention. 
[Drawing 10] It is a flow chart which shows the procedure which reads the ID 
information stored in the magnetic disk in the hard disk drive of the embodiment of 
this invention. 

[Drawing 1 1] It is a figure showing the contents of the key table kept to the hard 
disk drive of the embodiment of this invention. 



[Description of Notations] 

1 Magnetic disk 

2 Servo zone 

3 Master ID information 

4 Media individual ID information 
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